If access to the ventricular chambers of the heart could be obtained without loss of blood or interruption of the normal functions of the heart, certain congenital and acquired lesions of the interior of the heart might be partially or completely corrected with minimal risk. The present investigation was stimulated by the needs of an infant in severe cardiac failure due to the presence of a ventricular septal defect. The correction of defects of the atrial septum with the use of an open rubber extension of the auricular appendage has recently been reported by Gross and his co-workers.8 The widespread acceptance by the surgeon of the operation for mitral valvulotomy has been largely due to the fact that there is loss of only a small amount of blood when the mitral valve is approached through the auricular appendage. It occurred to us that perhaps a closed rubber appendage, or what we would prefer to call a diverticulum, could be temporarily attached to the ventricles to permit a similar bloodless approach to the structures within these chambers.
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We do not have a definite answer to all the problems which were encountered in the development of this technique; but certain deductions can, however, be made from an experience with 26 dogs, when a diverticulum was sewed onto either the right or left ventricle and where an incision was made through the ventricular wall into the chamber. In 13 of these animals a ventricular septal defect had been made and the diverticulum was used as a method of approach to the ventricular chambers for repair of the defect. The results of these experiments will be reported at a later date.'
METHOD
In our earliest experiments an ordinary condom (Trojan) was used as a diverticulum for the right ventricle and a finger cot for the left ventricle. Because of the thinness of the rubber, blood sometimes leaked through the needle holes in the rubber or at the junction of the heart and the diverticulum. We therefore designed a rubber diverticulum (Fig. 1A) which we made from liquid latex (kindly furnished by the Seamless Rubber Company of New Haven) on a simple glass mold. The wall thickness of the diverticulum that we have found to be most useful measures approximately 0.015 inches. The diverticulum is oval in shape, 1.25 inches internal diameter, and 2.5 inches maximal length. A bead about 0.09 inches thick is made at the open end which is rolled over once before the suturing is begun. At the closed end of the diverticulum there are two extensions: a larger one which, when opened, will admit the distal end of the index finger, and a smaller one, which, when opened, will admit a small catheter to deliver a slow heparin drip (10 mgm. per 100 cc. normal saline) or an instrument (Fig. IB) (Fig. 1B) . The knife is then removed as a rubber-shod clamp is placed across the diverticulum about two inches from the heart. By enlarging the hole in the larger extension on the diverticulum, the end of the index finger can be placed inside (Fig. 1C) , the rubber-shod clamp removed, and manipulation within the heart carried out. Frequently, the incision has been too small to admit the finger but it can be easily stretched by the finger to the proper size.
To close the incision in the heart a suture of strong silk on a large needle is placed through the myocardium beneath the diverticulum at one end of the incision. 
RESULTS
A rubber diverticulum was sewed onto the ventricle in 26 dogs; in 20 on the right side and in 6 on the left. Butyn sulfate, 2 per cent,' was instilled into the pericardial sac in many of the animals prior to beginning the suture of the diverticulum to the ventricle. Butyn invariably caused a slowing of the heart and decreased the irritability of the heart to direct stimulation, a feature which is undesirable in the event of cardiac arrest or ventricular fibrillation. In some animals no local anesthetic agent was applied to the myocardium. No animal developed cardiac arrest or ventricular fibrillation as a result of the suturing of the rubber diverticulum to the ventricle. Incision of the ventricle wall invariably caused transient ectopic ventricular beats, but only one animal died immediately following an incision into the cavity of the right ventricle. Just prior to making the incision, this animalan old dog-was given a supplementary dose of nembutal intravenously.
A moderate-to-marked fall in systemic blood pressure occurred in all animals immediately following an incision into the left ventricle. Recovery of the blood pressure could be hastened by the slow intravenous administration of a dilute solution of nor-epinephrine. When the condom was used as the diverticulum on the right side, a marked fall in blood pressure sometimes occurred, probably due in part to the fairly large volume (40-50 cc.) of blood which filled the diverticulum, and in part due to the distensible thin rubber which absorbed some of the effective pressure created by the contraction of the ventricle. There was usually a moderate fall in blood pressure following incision into the right ventricle when the smaller and thickerwalled diverticulum was used (Fig. 2) . Bleeding around the junction of the diverticulum and the ventricle was frequent when the thin-walled diverticulum was used. Interrupted sutures were placed to control this bleeding. Using the thicker rubber diverticulum, bleeding has been rare and only occasionally has a single additional suture been required following incision into the right ventricle. In only one animal has there been any gross evidence of interference with the coronary artery supply to the myocardium following removal of the diverticulum. In this animal a large branch of the conornary artery was apparently injured during the suturing of the diverticulum or closure of the incision.
Manipulations with the finger within the ventricle resulted in marked arrhythmia if the finger was moved about rapidly or roughly, and in a marked fall in blood pressure if either the inflow or outflow tracts to the ventricular chamber were partially or completely blocked (Fig. 3) . The very rapid administration intravenously of a concentrated solution of norepinephine (Levophed) was given to two animals with a right ventricle diverticulum and one animal with a left ventricle diverticulum. Ventricular fibrillation followed immediately. The slower administration of this drug to a number of other animals resulted only in the expected pressor tachycardia. The heart in cardiac arrest and ventricular fibrillation has been successfully resuscitated by massage and electric shock when the diverticulum was in place with only a minimal loss of blood from the suture line. Blood pressure recording through a No. 7 catheter revealed a lower systolic and pulse pressure in the diverticulum than in the ventricle (Fig. 4, A, B) . Closure of the incision of the ventricle by the method described was usually efficiently accomplished with minimal blood loss and disturbance of cardiac function. The time that the communication was open between the diverticulum and the chamber of the ventricle varied from 10 to 50 minutes.
Recently we have made a diverticulum with three extensions as shown in Figure 5 . The form is autoclaved prior to use and is used only once. We have made this diverticulum by dipping, one or more times, a glass mold in liquid latex and then fixing and curing the rubber in the usual way. The over-all length of the diverticulum from the bead to the tip of the largest extension measures 60-65 millimeters, depending on how much rubber is used in rolling the bead. The bead mpasures about 2 millimeters in thickness. The length of the largest and middle extensions measures 20 millimeters, and the smallest extension, 10 millimeters. The internal diameter of the largest extension is 15 millimeters, the middle extension 10 millimeters, and the smallest extension 5 millimeters. The internal diameter of the diverticulum at the level of the bead is 30 millimeters in the long axis of the oval form and 15 millimeters in the transverse axis of the form. As in the diverticulum with two extensions, the bead is rolled over on itself once, prior to suturing to the myocardium.
COMMENT
The success of this technique for the digital exploration of the chambers of the ventricles, with minimal blood loss, is due in large part to anatomical and physiological factors: namely, the thick muscular wall of the ventricle and the contraction of this muscle during systole, which tends to close the incision during the phase of increased pressure within the ventricular chamber. This sphincter-like effect can best be appreciated when the tip of the finger is placed in the incision. Further, as the ventricle contracts it tends to pull the ring of the diverticulum close to the myocardium to which it is sewed. It is questionable if this technique can be applied with equal success to the failing heart with a dilated, relatively thin-walled ventricle.
It is suggested that this method of approach to the ventricular chambers of the heart might be considered when an attempt is made at the partial or complete correction of several intracardiac defects, as well as the removal of intracardiac foreign bodies and tumors. We believe that before this technique is used in the human for the correction of specific intracardiac defects or disease, a similar condition, as near to it as is possible, should be made and corrected in the experimental animal. 
